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(57)Abstract: 

PROBLEM TO BE SOLVED: To secure a sufficient read g 
margin concerning an applied voltage in the read w 
operation. \ \ \ 

SOLUTION: A non-volatile semiconductor memory 
device 800 is a memory cell M provided with plural word 
lines WU a plurality of bit lines MBL and SBL and a 
plurality of memory cells M which are respectively 
composed of a source 22a, a drain 22b. a floating gate 
24, and a control gate 26. The device has the virtually 
grounded array structure of connecting the control gates 
to the word lines, and commonly connecting the sources 
of the respective memory cells and the drains of the 
adjacent memory cells connected to the same word line 
to one bit line. Among the plurality of memory cells, the 
plural first memory cells connected to one word line are 
divided into at least two groups, so that the read 
operation can be performed for the unit of one group, 
and between two adjacent groups, an isolation means IS 
is provided for blocking the flow of a current between 
the memory cells. 



LEGAL STATUS 
[Date of request for examination] 09.07.2002 
[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 




[Date of requesting app al against examiner s 
decision of rej ction] 

[Date of extinction of right] 



Copyright (C); 1998.2003 Japan Patent Office 



(19)H*H4*W/f (JP) 



(12) ^ 



(A) 



(43)^:^11 H 



(SDIntCl.' 
HOIL 27/115 
G 1 1 C 16/04 
16/06 
16/02 
HOIL 21/8247 



#1112001-274364 
(P2001-274364A) 
Viai3^1D^5B(2001.10.5) 



F I 

HOIL 
Gl IC 



27/10 
17/00 



HOIL 29/78 



OL 



434 
6 2 2C 
6 34Z 
64 1 
3 7 1 
(± 13 M) 



5B02 5 
5F00 1 
5F0 8 3 
5 F 1 0 1 



(21}ffiBS^ 


»H2000-87642{ P2000~87642) 


(71)UieiA 000005049 


(22)UlfilB 






¥j*12fl£ 3 ^ 27 B (2000. 3. 27) 


:*:KJ&*Emp5r«»KS»irr22»22-^ 
























(74)feaA 100078282 












F^^-A(#*) 5BD25 AAD3 ABOl ACOl ADOO AD04 






AD05 ADOS AE08 






5F001 AAOl AB02 AD60 






5F083 EP02 EP27 EP63 GA06 GA09 






KAD8 NAOl NAIO ZA21 






5F101 BAOl B802 BD35 



(54) ^m<r>^-i ^mkHmpm»mm 



(57) imm'i 

m^^m ^%m<r>yFW^^^mmi^&m.& o o 

«. ««:cD'7-Kil9WLt, ISiicrof-;/ hiSMBL. S 
BLi:, V-X2 2a. KU"r'>2 2b, h 2 

IScoig 1 'j-t;i.fa 2 &.±.(Dif)V--:/\z^<,-fc^n. 




(2) 



2001-274364 



1 

Mc J; 0 ^n-g-*n«?j5K ? ^S5: CO y u -tr ;v T ft o 

im4\zmm<r)^'m^^^m^mmmm.. 30 

C^*®7] WtBlli<Dpt^;U-fe;ncS;a:*iit03^gS: 

^, Sfc«2Sfi;t^x-:S'*tiH1g$nTt>SC:i:tcJ: 
D. ^m2©;/tU-fe;USrffll,iTl-:3CDx-^'*JiEfiS 

K U-f >®«tt 1 V©«BE*«y 'J 5" - V $ nfc^fC y 
mi if)l'—zrp^\zii^^x. aSK^aiL><^ 'J-fe;KO^V 
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mt^ni>^o\zf3.':>x\^^^. ^*«i*^e)7 0Di,v-rn 
mm., 

[0 0 0 1 ] 

14##«:tBtg^@{Cg8-r-5. 
[0 0 0 2] 

3g$nTl>-5. -E-WfisjtLT. m^\t. I EDM Technical 
Digest, pp 269-270. 1995 "ANew cell Structure for 
Subquarter Micron High Density Flash Memory" -^^ 

m^mmmm^'^m^^mi, 10097-21. p 37. 1997" 

^n^ACT (Asymmetrical Contactless Transisto 
r) ^:7^-y->^>c^'J*i^tf CKOACTl!^ 

(ti5&) «l!)f^(zi3t,^TFN (Fowier-Nordheim) f-> 

[0 0 0 3 J 01:teJ;L^2<&#Bgb^C7&te). ACTS»7 
7y->j.y^ ij 1 0 0©^Bg^Itt?gf-5o 

[0 0 0 4] 01«, ACTM:7 7->->a.pt^'J 10 0 
C0iFffi#}fig$:5^f . 01 {C^$n5J;5»c. ACT1I7 
^■y->i^tij 1 0 0«, aiSc07-h-*^WL (WL 

0- WLl WL3 1) a^©^'f>f y 

hSMBL (MBLO, MBLl MBLl 

6) 1SISW;)<-f >fy h^MB L lC-?-n-?n?*l£:L 
TiSJtenfc1SScro-y->'k*<y h^S BL (SBLO. S 

BLl SBL16) <h. ^ISO"7-K«WL 

<!:1fiS:«;>c-f >if 2, b^MBL<i:W35M-^#ifi»Ciette) 
tr. V h Ui7X*^lCgH^^JLTl.i.5^t!c05AC TSJ77-y 
->jl;<^:'J^^ C;*^:';-^;!/) M i ^lSATt/i-5. ^-f 
>f>y MSMBL«;>t^';i.®JCj;0J^)5E^n. -y-^b'-y 
h^S BL«ffiii®{c:J:0JgBK$tlTt>'5o ACTS7 
7 y->3.pt^:>J 1 0 0«, ^f>{C, h5>>'X^Tr$' 
S(I©-rS^<tlCj;0. ^a®b--y (MBLiiJcZ/S 
BL) ^Si!?TSfc*<D-tUi7 hy-h]g^«^^sG 

tST r*?:t><*ffi<!:?Jc-S. ^t'J-t:;UMtt. V-X 2 2 
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a. KU-f >2 2 b. ^ifiy-h2 4*5j:r/^ffliy-h 
2 6JCcfcD«}fi)t$n-5. 

[0 0 0 5] ^-f >f.y hmiBLt-y-yf^ hJgSB 

X2 2 aiiJct^KU'f >2 2 b«. ffitJg (0 1 (CiJl» 
Tt-i-S, U-feyUMrov— ;^ 2 2 a 1^— W?— K 

^wncig^$nfeissoo;<^ ij-fe;nvioD Ku-r >2 2 

bid*, »SbTl*C!)-y-:/k-.v K^S BLfcS^^n 

[0 0 0 6] wii^^isjium^izFN b>:^)\.m»^m 

ffl-r-5ACTS77-;/->a.y^ U 1 0 Ofi, ^-r>t'-;/ 
f > hi^ro-g|5T*«iJ-:rif .y K«SBL 

[0 0 0 7] ACT1!7^-:/ V3.><^'J 1 0 0(7)»f®j^ 

its-. m2^^m\^fj:i)^>E>mm-ri>. m2i,t. nucis 2 

[0 0 0 8] ACTS7^->->3.^tiJ 1 0 0«. X« 
(p-'i^icJW 2 OfCltP'f y h^S BL^^J5Kt-.5ffi 

-b;Hvl<Dy-X2 2 a:teJ:tXKW >2 2 bS^fl!j5)ct- 
•5. 2 ail KK>2 2 b <hwrBl{c«5^^:^;U 

®«2 2 c*s#ffi-r^. ^6JC. Sfi2 0«JifcH, Jl 
rai6^@2 3*^LT7D— 5^-<>^y— f- 2 4. n> 

-h2 6«. "^-KUVVLJCckOStifC^^^nTUi 30 

;^'f >e .y h^MBL75>ttSlte.nTl4-5. «£*5. I»0^. 

5:70— =r-<>i;^y-h2 4ro«gBT:^(zis:;tfc. i^jg 

«2t3Wp(^U-tr;UMroftilW1^-yb--y h^SBLtt, 
V— 2 2 afflijt KU'T >2 2 bfflItT K:h— J8fE*«M 

[0 0 0 9] &.TiZ, ACTl!77->3.y^ U 1 0 OW 

[0 0 10] S3$#SgL;a:d«e.. ACTl!^^ 

«. ^^:'J-b:;Hvl0 l;feJ:r/M0 4{Cjt*US€-i&i^&ff 
[0 0 1 1 J -tUi; ^y- KS*?fi^^S GJC«6 VOT 

T. ^#ji*^€:fT-3>t^ 'J-tr^PMO 1 tMO 4CDg-n> 
h D-;py- h 2 6 ^tfelK^nTli^, "7- KIIWL 0;^ 
JCttfirogtmiEVn e g («»lAff. -12V) i&BPJjn-T SO 
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o-jpy- h*iSSg^nTti-5'7— K^WL 1 ~WL 3 
KCttSigllffi mXii. OV) SrBJiD-r-S, -^LT, 
^^:'J-tr;UMO 1 tMO 4<7) KU-f >2 2 b (n+^) 

L 2*3j;tJCMBL SJCiEWSlE 4 V) ^EPira 

TS. ^-f >t'-;/ h^MBL 2*3j;a:MBL 5{C^JlO$ 

' BL2$fc«SBL 5S-:frLT. ^tU-fe;i.MO 1*5J; 
CAIO 4©^*^ >2 2 bJceutn^n^. y-;^ 
2 2a (CS^^nS-y-y tf «;/ hSS B L 1 ^feitJtS B L 

Jc. S#ii**^ffto#a;iciiy^'j-fe;uoDKU-f >2 2 b 

BLO. MBLl, MBL3. MBL4. MBL6. M 
BL7, MBL8=b7P-7^^'>yt*cSM(CT-5. ;5:i3, 
»« (p--:?!;!/) 2 0 (E2#H8) ttS^^/i (gsj;^ 
tf. OV) Jcr-S, 

[0 0 12] :ia3Jzotj:mJ£^mzJ:r). ^qBU-fe;HvI 
0 1 tMO 4CDfi-h*U'f >-y-f KTFN >>:?^;i/^|fe*l 

5^-c>i/y— h2 4>s>e,s^KU'f >2 

2 b (n+^) (zm^FA^m^tkA^tl, >^^<J±AM0 1 
d: M 0 4 « L # (,i<i;J)t<g;T-r -5 . 
[0 0 13] -fiSe«Jtc(4, g 

ttCJ:?). ><^:U-fe;i'©L#(,ijii*«09>L«l~2 VgS 

[0 0 14] t^SfeKjf^ H {CC»ViT, @ 

[0 0 15] ACTSy^-vv'aL;>t^:iJ 1 0 0 

1 t^±©yD •> i^JCii-iiJ^tlTUi-S^^ti, y D 
S:^<ajc:?foTt)J:i'^. 04»c*5iiX. ;><^:'J-t:;^^i;!)t 

c:c:-e«, tu-^:? hy-hs#?fi^^sGO{cj;oa«? 

[0 0 16] -feui7 Ky-haj;^^i^sGOfc«o V 

wmEE75<9iiiD^ti, ^(Dmnm\zmm-^nxi^^*f-h 

— M*€-?T*5?st»>'D-yi7 1 ^c?:^f£:;■r■5-tr^'i7 

-hSR<f#^SGl{ctt-9Vro«EE*«EnjDSn. C 

vXrS'T r 1 «^7t^ffi<t:/j:S. -eUT. :/o yi7 0W 
->ttU-fe;i/M0<7)zj> hD-;i,y— ^ 2 eizmt^^tift 
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•7- K^WL 0~WL 3 1 »C«iE<DiS!^ff mz.H. 1 
2V) S:. (p-r^i^l/) 2 0 (0 2#BS) Icfift 

m^it. -9V) ±TO 

><-1'>t' .y hMMBL 0~MBL SJCfeftODifismBE (tfH 
>L«, -9V) ?&EPl)D-r.5. 

[0 0 17] r©i37S:«EE9]intcJ;0. -tUi^hh^ 

>S^;^^'T r 0*«5r><h;a:o-tlr>-5:rn yi7 OTtt, J>t 

■feWi' M-^Vv'X^'T r 0*3.tt/f-y-:7'f .y h^S 
BL*:JbLT, -9 V©||£E*i^^'J-t;UM0 03 KU-f 
>2 2 b<i:y-X2 2 aJCBJftlSni. iinfcj;^. ^ 
n ;^ 0 F«9ro±;< "J -fe^VM 0 2 2 c 

(02#S8) JC*5triT. FN h>:t;;i.^|fe;!,t%^L#^ 
■<*^->l'®it8 2 2 c*ie.#7D— >yy— h 2 4 Jctt 

too 1 8] ±tB«tS5fet. >t^>J-fe;KDL#l,i 

r 0 0 1 9 ] -;tr, J«*diff *Dn/j:(.^:/D ^ 1 {C^feV^ 

fc«6. :/P':/5' 1 F«3©><tU-b;i/M 1 CO K I'-f >2 2 b 
<!:y-X2 2 a«7q-5^-r>y<^Sgt^CoTtiS, $ 
fz. >^n-;/^ l f^cDr7— K^WL 3 2~WL 6 3»C«« 
OV) jt>iW1m^rLTl.^^(0-C. mi:it 

CJ-K) totiTUil^f -5. 0 5td:. S^ii^Kjf^ so 

[0 0 2 1] ±Ui7 hy-hS«M^^S G{C«3 V05 

T, K*ttlL€:ff -SX^'J-fe^UMO 2i:M0 7<D^ay 

{CfiiEomff («»JA«. 3V) ^rRPUD-r-S. 

2 e^tS^^^tlTti-S^- K^WL 1~WL.3 UcfiS 
qiflffi (m^it, OV) ^epjOf-S. ^t:te, SS (p- 
2 0 (EI2#H8) (0IJA«. OV) 

[0 0 2 2] S^i^mUd^frfc^a-S^^riJ-t^L-MO 2«V 
-7,2 2 aCT<D^^:iJ-tr;i/MO0. MO 1 JCftJagf-S. 
3*®^-1' >b: v h^MBL 0. MB L 1. MB L 2 (Ctt 
0 VWUBES-^ijD-r^. Sfc. ;*^:'J-t;UM0 2 05KU 
-f >2 2 bfi!lW:jt^:"J-tr;UMO 3. M 0 4 {caiggf-S. 
2*roj^'f >t'-> h^MBL 3. MBL4{COV>T«. 50 
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1 VW®BE*:^'J^-ir— >'Lfc»»C7D-5^^ >i^ttSi 

^-LT, ^^O^^-f >fy H^MBL S^ICfi. 
fHlDiii5»^mSaS:mih-r-5fc«?>(C 1 VW^JE^rEPin-r-s] 
$ ^tCiSl< 2 2|s:©gS»-r«^'f >f.y MSMB L 6. M 
BL7(C«. ^-f >t*-;/ h^MBL 3. MBL 4tm« 

iz. 1 v®miIS->^'J5^r— v'Lfc^ic7n-7^^'>i/ 
ViBizt^. 

[0 0 2 3] 05©0iJ-e«, Slf.;/ h^ffi (MBLSn 
~MBL8n + 7, n = 0. 1, 2, 3 ) 

0, >f .y h^MB L*ie^5';P-S£ij[^rar3>3' 
i/h. ■tUi7hh^>i^XiS'TT. -y-yf-;/ h^SBL 
*:frLT, ^tU-tJUMCDKU-f >2 2 b*3j;C;:v— X 
2 2 aJCHJJn^nS. 

[0 0 2 4] ccoJ;p7j£||jESi]!jn»cJ:0. ^tu-t;UM 

0 2ii^uM 0 7 CD K i^-r >-y-xrBUc i vmrniiLm 

^-KISWL O^ttcEPDDStlTt^S^-K^m 
£E (fi»JA.«. 3V) J:0;>^t U-b:;i/M(DL€rti®75t®tt 

n« («SJx.tf. 1~2 V@SCD#frjA;i^*(:^cr);<q£lJ^, 

;KDL€i/:>ffl) . ^"E'j-iDuutzmmnimn. yj^^-v- 

#(.^M7!>t3 VJ:»5ii5ttn« (CSJ^Ltf. 4~6VgS0D?S 

ti. 'tl^cD^JEcO^Ytti. ^-r>t:';/ h^MBL3i: 
MBL 7C05tiSgSBtC-tn-en«^$tlTt,^S, Xt)^f>i 

75:*5. ^-K^WL 1 ~WL 3 1 tzlt 0 V (Dnmiftmtm 
[0 0 2.5] £A±coj:5fc:. <£S®iftS!7 U-f filfig^:^ 

[0 0 2 6] td^-C. ACTM^^-yv-ipCqEUfiiS 

[0 0 2 7] ^<Dpjim'S:m6^m^^'cmm-r^, mex- 
K^wL. *5<tu:-?-mc»8g$nTt5^^t"j-fe;i/M 1 

~M 8 Wi5*.d^^$nTt,i^. EI 5 (C^^cn-Sp^'f > f-y 
hUMBL. •feU'i' h h^>v?:^^'T r i^ftt^BSUT 
l>^>. 06(C*3t>T, U-t:;UM 1 ~M8«U#t>® 

{2VJ^AT) »^iii^^#;sg<i:{5^-r-5. 
[0 0 2 8] it*. '7-K^WLtc:. fisj^ti. 3V«m 
EE^BiSnf-s. >t^:'J-tr;l'M 1 05y— X2 2 alCtJ^td* 
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•5-y->''f v h^S BL 0 IC»iO — 
'J-fc:;i'M2(DKU'f >2 2 b t:::P7S:*«-51fy t•■>' 
h^SBL 3{c«i voDiiji*«HJtin$ns. c: 

5 ICIS LTittlW Ufc. ^ -f > f hi^M B L 
[0 0 2 9] ^^hiy h^SBL 3JC1 V©«ffi<&SJ*D 

2~M8*«b#(,iMC0<gt.itt^ (2V|i^T) 
K«SBL8tCOVCO«jE*i9JSD$nT0>-5r<!:JCJ: 

0. «gfE*t: T'u^A^-i^^nfe-y-yt'-y h^sBL 1 

L#tiM**<6ti>(^iJ-feJHV12~M8i£iST, -tJ- 21 
:/t:-;^ haSBL8Jci*];0^oTSSnTLS5. dWfc 
«6, *5l5a/E*JfiTU/ititt-r(75-t}-^h*y h^SBL 1 

h^SBL3(Cl VCO«iE?£:SlJp-rSC:<tlC<fcO> 

'J -trJl/M 4 ~M 8 © L €? ^ U -fe^UM 1 ©gj 

BL 1, SBL2««<2:*t(gTLTli<t, t^liM** 
T. -y-y hlg S B L 3 75^ 6 ;< t "J -fe^UM 1 JCSS^t!)^ 

V-X2 2 amffittO VJ:r)iS</j:^TL*5. -?-0D^ 
^. ^ U -fe;UM 1 CD K U-r > 2 2 b »cofj:*t5)-y-y t' 

'"^.^ ? L 1 {^yij^^-v— v'^nTi^-s 1 y ro^-acD 4o 
<gT«Mii^T^,. f;;}:*?^, p^^'j-feAM 1 coy 2 
2 at KU-f >2 2 bi:<om^a||;5tfgjg{-^^. dWClt 
tCiO, -y-^^h'-y S^SBL ltcli^^hTt,^-5-t:>X 

■5. 

[0 0 3 1 ] t^±(DJ;37^S. 1 0<73;>(^:U-b;KC2Mra 
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[0 0 3 2] 

mmi>m»:v J: o ft ^Wim] tci^-p. J:oii!*« 

1997 ISSCCDig. Tech. Papers, pp 36-37 
"A 98iinB2 3. 3V 64Mb Flash Memory with FN-NORType 4 

-level cell" 1 7 7 3 9 7^ii^{ctB 

^ 'J -fe;P{C|WlB=J{c»^ii^A;px SEpun-T -5 <fc 5 tZtji 
oTti^, ifc. ifi^-ett. 1999 ISSCC Dig. Tech. Pa 
pers. pp 110-111 "A 256Mb Multilevel Flash Memory 
with2MB/s Program Rate for Mass Storage Applicatio 

ns" iztim^tirzj:ofi:^m'bm^^tix\,^^, 

[0 0 3 3] :l<DJ:v^z. ^^U-b;HcfBft$ns5^- 
[0 0 3 4] 0 7tt. ^m, mPLii4mo)'T-^=^:^^ 

^^^(Dmm^^T. m 7 iz^-r^ r> \z, ^^-^fji^^ 

0" ®:^-&«3|x.(f0. 6~1. OV. 5r— "0 1" « 
^'^m7L\i\. 6-2. 0 V, 7^-^ "1 0" (39«^eiJ 
Afi2. 6~3. 6v. "f—^ "1 1" <3D«-&0i|Atf 
•3. 6VK± (?g5fe*«Si) <!:7S:5, 

[0 0 3 5] cne5^-i5'ro»^ii^. mSiJAotsg*. 

[0 0 3 6] 3ttItt?«Lfc2fi|0D«^<i:|g 

[0 0 3 7] gEJ!^tiS LKifPlcot^Tfi. m 7 \Zmr^ O 
St*. ^^-aJb^JE® 2. 3V) ^ry— 

(T' u 5^ - V ^ tifcm/E*tffiT-r -5) a o A^^^aj 

t"*. n^1i^^ntHt:f.=t*)-t.)V<D'T—9\t. "0 0" 
"0 1" T&S<i:^J-*»S. S?*mb«/£® (fiiij^ 
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1. 3v) ^^-K^JcensnL. cntcjzo^^u 
tMzmmi)mtitns. ( y u 5^ r - ^ nfc«BE*<<sT 
•rnff) . ;»«^:'j-fejncs$ii,snTU2,7=-^'Ai "o 
.0" tn^^n. :>^=E>jiiMzmmiimnm^ (t^u^ 

■v-v'Stifc^JEA«{gTL;a:trO S'&ttT'— 3^ "0 1" 
[0 0 3 8] ±iH©gg*.mL«£E©-c«S5*tgsn 

TSit^^^ti. K^-tiJUmiE® (esjxff, 3. 3V) 

-if "10" iT^-^' "1 1" ^m.^thr:ii:Ai-c^ 

CO 0 3 9] ±il<DJ:z)f3im^mL(Dm-^, 0 

JK^ge (a) *5J:Z/ (b) tCa^$n-5cfc5lc. 
^J-^roiSdtOT&ieciS. y'—:S' "1 l"36<»^iiSnfc 
U -fe^HC-Dt^Ttt. St)iS(,ig|*ai U«lff(3>TS?;5(i 

0 ";jis#i?i*nfc^^ 'j-fe;Ka. mizm^mf^^m^ii-iii 
i^m&a>^'7-i^mizwimi.xm^tii-rrcii:). m<D5^- 

^' ji *nT i S ^ ^ U -fe SSn;S: t 

7^-^ "0 0" A«®#ji*nfc^t^'j-b;P{;:t?v» 

mmz^Ki. n-jcf- v^^-tfim^m.mmf\\z< < 

U^fztb. lElOii*«8Kfi. 5=^—^7 "0 1" CD;<^rU-fe 

it'^Jit'i. t"— "0 0" ©L#(,iM«^;lHt 30 

±w;2:*tr)tt. t'—iS' "0 1" iJcfcu:^'-^' "1 0" OD 

C 0 0 4 0 ] ±tB©ct v JC. 7^-^ "01" & L < 
"10" <£:0Eif^lll-riS(±. |H|-®7-H«tCO;Jt7>s 
■5 ^ ^: U -feJUT U-f Wt*' W J; 0 <Sm, # (r>M* feofc 

[0 0 4 1 ] dcofca*. 7^— "0 1 " i^— ^' " 1 

0" oiL^imi^^<Di^m<mit. moii,^mmiz^^[y 

^^^M^^(Dl2:i)<Oit^0ix.itO. 2~0. 3 Vg^^^ 
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[0 0 4 2] *3gWtt. ±?B«f«{C|g<^*.T/j:$n;tt,OD 
CO 0 4 3] 

o-t)i<o^j-7.mmt. m~<Du-\imizmm^nftm 

[0 0 4 4] fe-ssiisj^ffi-ptt. B«riB7''f y u-->3 > 
[0 0 4 5] tb^^mmtSi-Q^t. wsz-fvu— >3> 

^©ta> t9tH^©:wmi®^^iJ-tr;UJ;OL€rt^MoDii5 

[0 0 4 6] ft-SHMJgSgT-tt, HUie^lOT;<^:'J-fe>'l' 
[0 0 4 7] $>^^mmmT'li. 99gB^l(D^^:U-tr;U 

fii*n#iSti5=^-^. ^fett2#ii!n,i5r-^'7jjgaft$n " 

[0 0 4 8] ^*tiSb»C:tel,iT. fl^IB 1 i/>U-:7'JCt3ti 

>mmit 1 v(DmE.A^y') 9^-^—i^-^nrzmizy a 
-7^w>i/t»e^ch3Fn. IS 1 i/;u-:/rt{c*ii,»T, 

*-tH L > t 'J -t;KD^ V- X^J^fflijco ^ ^ "J -t ;Kclg;^ 
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C0 0 4 9J ffffi^^ U-b;i/oy— KuV >^ 
« i ti h ^ > X * ^ u T s I s n T t » 4 . 

[0 0 5 0} 

??-r^. man, ^mmizji^?Fm^^^mmEi!tmm: 

^tt^ti^frffili^gS 0 Ott, ffiSro^-K^WL (W 

LO. WL 1 WL3 1) iz, ISaro^Of 

•^'h^MBL (MBLO, MBLl MEL. 

9) t. «IS:©X>k--;/ h^MBL»C-?-n^?n*f*£;L 
Tl8ttetl*:ffi»0[)1J-:/f.;/ hUSBL (SBLO. S 
BLl SBL9) t. ^Stwr?- K^WL <»: 

h^MBLtJ;<^';US»CJ:0^fi£$n, ■y-:/f .y 

fBtS^BS 0 Ofi. h^>>fX^'T r SrSiJffll-r 

-5C^<t»CiO. mm(r)\dyhl^ (MBL*3J;ZJCS BL) 

0±JUM\t. y-X2 2 a. KK>2 2 b. jfffiy— 
h2 4*3J:tJCi|affliy-h2 6JcJ:0«fi£$tlS. . 
CO 0 5 1 ] ^'r>f h^MBL<t-y-:/f -;/ h^S B 

;^2 2 a*3j;C/KU'r>2 2 b(i. J£tS[<l (0 8Jc:i3«,i 
Tt>-5. 'J-fe^PMOy— X 2 2 a eh. 1^— W?— F 

[0 0 5 2] $ c,!::. ^»^tt#ig#:fBfg^B 8 0 0 tc 
•t;HW[ (Hi W><^:.'J-tr-'U) tt2ei±<35^/Jl.-y(c5i-Jt 40 

t^T, Bfftt"-&;><t'J-fe;HylO 7 (hMO 9 03y— K 

SBfiiA^T-r y u-iyB>mm i sro^^tt^toTi*^. 

MWSeS: 1 i/;U-yiL.. Si/^lz-T'SJCT-fy U- 
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W/^'J-fe;UM®Sli8tcl®)t$nsc:<!:/j:<, flfioii 
»c LT t) J: u r <!: i T =b;5: l>. 
[0 0 5 3];5:^i. 0 8 (CiJl^Tfi. 7-ryU— ->3> 

(0 0 5 4] ^»f!tt*g|fl:gB1tS^e8 0 OWfrBSeJig 
lCC»tiT, 0 9^ffl(,iTi}i§g-r-5. E9tt0 8t;tett* 

[0 0 5 5] ^»^tt^^«:iSfg^g8 0 Ofl. 

(P'-^i^u) 2 0ic-y-::^if > hjjsBLSrflifiKf-sffi 

«^2 l75iJgfiK$nT*3 0. *SfiB2 1 W-ggdt^^ij 
■tr^HVIOy-;;^ 2 2a :^J:Zf K U-f > 2 2 b ^^KfiET 

V-X2 2 at KU-f >2 2 b<!:©rBl»Ctt5^-r:t^;u 
^I«2 2 cdt^ft-rs. »S2 OCO±IC«, € 

^. '7-H^WL<D±gI5«;:«, JlF«1i^i^e2 3*:fhLT 
^-f >t*>> H^MBL*i^lte,nTVi5, ;Jci3. PfO^ 
p 7 D-T^^- K 2 4 WiSgPT:*lc|Slj-fc, gf« 

©2:3©^qEU-t;nvi©*il«-y-:rt*-y h«SBL«. 

y-X 2 2 afifli K U-f >2 2 bfliJiT K:f-^Sa[*«S 

[0 0 5 6] ^mmmmizi3\,^x, y-r yu—>3>s} 

y- h 2 4WTS5IClfl:B-rS5^-v:^;Uffii^2 2 c t/a:^ 

izx^om^. m{tm/i^(Dii&mm^m^^xhu>^^ 

SLti, CCDJ;p;^^fieTtt. Z-f y U- v-3 >®ji{« 
±\z\i.yu-7-^ >{f^— h 2 4;a:t*$*3l5CD>t^:"j-t 

y u-->3>«jgi s^miSLx^^, 

[0 0 5 7] &.T\Z, 01 p«r#BgL;5:*te. 

T>^^^^mw$^^m^s 0 Oi&ffltifei^^ifaibiftf^^ 
[0 0 5 8] 0io-c«. m.m^mmifti>tzi^\z. m 

*aiL/$'h-^/-=E'j-fe;UM2«3> ha—juy— h 2 6 
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:^^T r/j:i:«*|BSLTO»«,. 

. [0 0 5 9] l*ro'7- K||»co;a:dtS;<^r'J-fe;Hv!© 

CO 0 6 01 i-r. '7-\'mvfnzitsi3!f.m\^mm&t 

0 V(0«JE*iaiDD$n2). $^JC;)l^iJ-fc:;PM2 09y— 
7,2 2 afimcPigf ^^^'J-tr;i'Mirov-;;?.2 2 a 

*J 0 V*^ e, ??#±*t^ d t ^;t«e>OD fe<7)T* 

•5, c:tncj:t); -/^:U-tr;UM 1 75i»#iii5(.<jicig-eL.^ 2( 

t>M7j<(gU«i (2V£iT) T*oTt)pt^:>J-t;i'Ml* 

[0 0 6 1]—:;^. ^^ttiL^ffo :^=E'J-t)\^M2<D\^ 
U-f >2 2 btC«i^$nT»'»Se-:/ K^SBL2tt, y 

>y4*ffiJC-r^. ^6fC, UM2CD 2 b 

ffl!|cO;<tU-t:>'UM3~M8<7)KH'>2 2 b»cSigg$n 
Tt^S-y-ye-y MISBL3~SBL8t). 1 VOJllBE 

(1 stciioig-r. 

(0 0 6 2] Z(DJ:ofj.mEEWmizJ:0. ;<=E^J±}UM 
3~M8d«»€rji^tt^-CLf?l,iM©<gUM (2VJKA 

-fe;PM 3 ~M 8 '^ift-Lxmo&^mmiimtii, c: t a^c 

2S-fign-5«g5cr)^i:;a:§. ;<^r U "t^UM 2 

4*isco«^, ±Mznmf)mti, ^tnzjzo iv(Dmm 

^t^ioTt^Sf-^ hWzmm^tlT^^^±yx^^ 

JCTMiUL. 7^-5' "1" ^fdii.y'-^ "0" <»: 

[0 0 6 3] zLmm^tai^mmi:, 7''fvu-->3>« 

®S?*aiLiif^^fT5;it-^?. |B|— ©>7— KlUco^cAi SO 
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(0 0 6 4] *^igsii$tctntf, ^s^ssciii^^sij 

^SICiR < o T L S 5 ^® {i/5?gtiT$ -5, 
CO 0 6 5] ^mt&mm{Z:h\,^T. ±5eLfcJ:5 

t^w«s«ss jgie *j ft -5 ^5fc^ft-f>x -i/ 5^ > i/^^^: 

CO 0 6 6] (^2WllifiJ^ffi) £ATfC. 

y > 3 >«ig I s 1 (DUiSjgsigi^a)^ 9 # 
fig) Oft*5D»c. ffiW;>t^U-fe;pj;r)L#t,iM©je!t,»^i 

ffi^tt¥«<*tB®^Mcr). z-f y u— -> 3 y^mmoi 
CO 0 6 7] ai 1 *#sgufj:*«e. *lliSJKSgro^» 
01 uaiai oic^-r«ifiic(;:s*e«j{c««*£:LT*5 0. 

2(Dn> hD-;uy- h 2 e di^^^nTl^-S^-KS 
1. M2, M3, M4. M5 MnWi5).*<^$ 

tiTt^^. 08{c,^Tcfc3;S:^-r>t*«> hiSMBL. -fe 

CO 0 6 8] 01 1 {C*3(,»T. ^tUirJI/Mn (^2© 

*«7'ryu-->3>#©tLTtgtg-r-5. 

M2,M3 (HlWjt^ iJ-feJl-) J:Oi«t'»L#l> 
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U--> 3 >^gSr|^-© -7- t 
JgffiTittW L <fc 0 ©Si*ffi LUf^ ?&fT 5 d t # 

[0 0 6 9] ;><*u-fe;nv[2$ss;«^ia-r«^^«y{ciK§g 
•fe;nvi2®y-x2 2 ajcfio v«mm^BJiD-r'5. — 

hiaSBL 2tt. 1 V©mJE»C?7''J5^-\.- 
;l'M2©V-X2 2 affi'JfCt>;S:*iS;XtU-fe;U 20 

-f >2 2 bfi«lC:3^C*J^pt^ij-t;i' (M3. M4, M 
5 ) «-y-:^t*y (SBL 3, SBL 

4 ) «i vcDm£Etc:/g5^i^-v?i,fe^. 

[0 0 7 1] Cl®J:5;a:«IIH]SD«C=fcO. ^^:>J-fe;UM 
3. M4. M5 *^»^i5:^tt^TL^t»M0Dia 

tt<STb<tHc:<!: d© K U-f >^jaEcD^{fc:^,. 

>X|3IgS (yfmyp) JCT^tbb, 5=^-^ "1" ^f~\t^ 40 

"0" <tLTig.^tiJTdi{c^c-5. 
[0 0 7 2] CKD^^fcbLffiifP*, 7-fyU->'3>^ 
Sro ^ U -fe^PM n raws- ij -tr^Kcit LfT5 C t 

[0 0 7 3] 2(E^JgS8«lcj:n«. TS;^c|5iOii*«og 
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[0 0 7 4] ^mt&MmiZJ:tHt. ^m<D±T<DU-i7 
■5 CI t ;S: < L TSi it-r d <!: # -5 . 

[0 0 7 5] ^^mmmmzmi^. >3>^g 
>^y-h<Dm.^mm±\z±m-i.u\.^^oiz-^^, d5 

[0 0 7 6] «±®lffiig«2fiiroL#t,^M<&fer)^^ ij 

S(Di&mnmtiitizf^ifx. i&mmittzwom3^mi.-T 
[0 0 7 7] ^mit^mxLtzm^. m2<D^mmm\z 

bT. x-iS'lTIEfflcDECC (Error Correcting Cod 
e) X-:S'SrS#ji^-C=:te< C:<i:?5«-P#^, d03«^. 

tifflWiSt^M (ia7lc:fett5 "11" ntkm , *3J;CX 
-oU'^syL-^^tfiiiL^nMroM (0 7lc^3^t^ " i o" 

[0 0 7 8] -^«T'-3'?iJ«{CdfflECC7^-^*M 
tT, Z'f yU— >3>^i&fi, -?-<D*j|5«7-f y U— 
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. [0 0 7 9] Uii, ^ 1 ^ckCX^ 2 ©Sli6JgS8T«, 7 

[0 0 8 0] ±t3iJi?«Tfi. m^vt^^L^im 
frtifitwiittitt^ c9ptnEr«j-b;i'*mi 

[ 0 0 8 1 ] ACTM75-:/->^^* 20 

[0 0 8 2] 

;i « A C 7 7 v'^. ^ ^ U ^ 7 L 
iBl-h'-;/ h«Sr2-3«xqEU-tr->l'*«**r-r-5<S2B^ . 

* ^ -;£FBll^T?^»|fi!{t U FbI fC 7 -f V -> 
[0 0 8 3] Sfc. ^'-f V^-v3>^^^;g}fiE-rs«6 
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'JtLT^fflf *CtJCj;0. 7< V^-v.3>^g{- 
[SffiWfgfWiitt?^] 

[H2] 0UC*3lt^«II-IIIc»r>fc»r®S. 
SesfcfiSjOTA C ^ >;/ '>3. ;>t^:"J CD^PEMbK^^-T 

[04] m^mtz&m»\zmm^ti?>mBE.t:muft^3tSi 

[05] m^mLmtz^m^izmm^n^mEE^^i^fz 
'^mmoi AC Tm-7^v ->a. u ©¥®«}fi)c$-^-r 
0. 

[07] 4Mw-7'-^'*p<qEg-fe;nc:iBti-r-5«^ro, 
[0.8] ^^mtzj:^Tmmi±^mi^mis.mm<ow-mm 

[0 9] 0 8(c*3tt^«IX-lX t«o>5:»fM0. 

[010] ^i(D^mmmiz^i>. m^^mLmiz^m^ 
0. 

[011] ^2<0^;^Jg^{cJ;S, tt*-tHLBttc:&g|5i)- 
0. 

[??^«lttB^) 

IS 7-f VU-->3 >^|ft 
MBL ^-r >t' v 

SBL -y-yf u/ 

SG -ti^i^ h^-hmmmm^ 

Tr -feUi' h h7>>'X^' 

WL ^-K^ 

2 2a y— X 

2 2 b. K U-f > 

2 4 7D— r-f >^y- h 

2 6 n>ho— ;uy— h 
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